.
The integrity and quality of the radiolabeled proteins were verified by precipitation with 10% tnichlonoacetic acid (itA) (6), chloroform-methanol lipid extraction (1 1), immunodiffusion, immunoelectrophoresis, paper strip electrophoresis (15), and gel chromatography on 4% agarose (21) , and the results were as previously described (6).
Uniform/y
Labe/ed Standard Ca/ibration Samples One-mI aliquots ofknown concentrations of['25I]-BSA in 0.15 M NaCl were added to identical volumes of 14% (w/v) 
Autoradiography
Sample Preparation and Processing. The Epon-embedded, uniformly labeled standard calibration samples and tissue samples were treated identically. The embedded sample was trimmed to a small trapezoid whose sides measured about 0.5 mm. One-micrometer sections, free ofscnatches on surface defects, were cut using glass knives on an ultramicrotome (Sorvall MT-2; duPont, Newton, CI), and eight to ten sections were placed in a central location on an acid-washed microscope slide, as recommended by Kopriwa and Leblond (16) . Sections from calibration samples of known radioactivity were placed on slides separate from those containing tissue samples. In a darkroom, the slides were dipped in molten (40'C) nuclear emulsion sources is plotted versus the concentration in molten gel in Figure   1 for two sets of standards. ,, '#{149}0N T T -1- Figure  2A to 63.95 in Figure 4B ; these plots were chosen as representative of the general behavior of many similar frequency distributions for the remainder of the microscope slides listed in Table 5 . At low grain densities ( Figure  2) , the frequency distnibu- Figure 7 . Spatial resolution ofthe autoradiography method. Grain densities measured by automated grain analysis at various distances from the edge of the uniformly labeled source are normalized with respect to the mean grain density over the source. Error bars are ± SEM.
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Half-distance at which the grain density falls to 50% of the mean grain density over the source is indicated by dashed lines. were no significant section-to-section on slide-to-slide differences in means or variances (p>0.25).
The variability of all of the data in Table 5 was examined to determine the effects of measurement parameters L A, n, and N.
The results are shown in Figure  5 as a plot of SEM / vs N#{189} on log-log coordinates. SEM / decreased monotonically with increasing N; none of the other parameters produced any consistent trends.
If the data followed a Poisson distribution, one would cxpect sSx = #{189} and SEM / = N#{189} . This latter function, which is plotted in Figure  5 as a dashed line, uniformly underpredicts the intrinsic scatter in the measured grain density. The data were with k' = 1.37 ( Figure   5 ). Substitution ofequations (4) to (6) 
Using the calibration curve in Figure 8 as an example, a = 7.16, The low-level sensitivity ofabout one grain/bOO tm2 above background is much lower than the grain densities employed in any previous quantitative study. Fry and coworkers (13, 14) As shown by the results in Figure 9 , it is necessary to prepare a standard calibration curve with each batch ofautonadiognaphs in order to achieve this level of sensitivity and accuracy. Figure  11 ).
